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ABSTRACT
Production processes are becoming increasingly fragmented and
dispersed for producers in different geographical areas as a result
of international integration and trade liberalisation. The aim of
this paper is to estimate direct and indirect import content of
Croatian industries and final demand and to compare the results
with previous studies for European economies. Direct and indirect
import content of final demand is estimated by an input-output
model. The updated 2013 input-output table based on the bi-pro-
portional adjustment of the rows and columns of the base tech-
nology matrix A (RAS method) is applied in order to account for
changes in technical coefficients for domestic output and imports
after European Union (EU) accession. The highest import content
is estimated for sectors applying production technology that
requires raw materials which are not available in sufficient quanti-
ties domestically, and sectors that produce high-tech or medium
high-tech goods. The import content of public and personal serv-
ices is low. The highest import content of domestic final demand
is recorded for exports and gross fixed capital formation. In com-
parison to other new member-states, the Croatian economy is
less internationally integrated and import dependence is more
similar to results found for larger self-sufficient economies.
Empirical results on the import content of different economic sec-
tors could enhance the effectiveness of macroeconomic policies.
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The liberalisation of international trade, reduced barriers to capital mobility, lower
transportation costs and the development of information and communication tech-
nologies are only some of the factors behind a higher internationalisation of produc-
tion processes over the last few decades. Production processes are becoming
increasingly fragmented and dispersed for producers in different geographical areas.
Development of global value chains (GVCs) provides numerous economic advantages
for both producers and consumers. Some of the positive outcomes of this are
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specialisation by producers based on competitive advantages, higher productivity and
increased consumer surplus stemming from lower prices of final products achieved
due to decreases in production costs. An exhaustive survey on internationalisation
and development of GVCs as well as the economic implications for producers and
consumers is given in IBRD (2017) and by Taglioni and Winkler (2016).
National economies are becoming increasingly integrated and dependent on global
economic trends due to the internationalisation of production. International integra-
tion enables domestic producers to source intermediate products and capital equip-
ment from the most competitive global suppliers, as well improve efficiency and
profitability (Foster, Stehrer, & Timmer, 2013).
Besides the many positive effects, increased internationalisation requires designing
more complex sets of policy measures to ensure economic growth and external stability
(Rifflart & Schweisguth, 2013). Traditional monetary and fiscal policy measures in final
demand management may be less effective if the international competitiveness of
domestic producers lags behind the more successful trading partners and competitors.
Macroeconomic trends in Croatia in the period prior to the economic crisis
(2000–2008) confirm that expansionary macroeconomic policy reduces import
growth, leads to a deterioration of balance-of-payments deficit and increases external
vulnerability if such policies are not coupled with measures oriented towards improv-
ing international competitiveness (Orsini, 2017). In the pre-crisis period when
Croatia’s gross domestic product (GDP) reflected stable economic growth at approxi-
mately 4% annually (2000–2008), the share of imports in Croatia’s GDP increased
from 32 to 48 percentage points (Figure 1).
During the economic crisis (2009–2014), Croatia’s sizable trade deficit was cor-
rected as a result of a contraction in domestic final demand. Economic activity
reduced cumulatively by 12 percentage points in the period 2009–2014, while the
share of imports decreased to 38% of GDP (CBS, 2017). Since 2014, economic recov-
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Figure 1. Share of exports and imports in Croatian GDP.
Source: Croatian Bureau of Statistics (www.dzs.hr)
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imports. Questions concerning long-term sustainability of the current recovery are
debatable, especially considering that during the expansionary phase in the previous
period, Croatia’s economic growth model may be viewed as non-productive in the
absence of a strong competitive export base (Orsini, 2017). The central topic of this paper
is to identify the industries and final demand components exhibiting the highest import
content and trends that explain the changing pattern of the overall import share in GDP.
The goal of this paper is to quantify the Croatian economy’s dependence on
imports for particular economic sectors and components of final demand, as well as
categorise total imports into direct and indirect import content. As a small, open
economy, Croatia in the period after joining the EU has faced an increasing import
content, which leads to the question of the sustainability of the country’s future eco-
nomic growth. The growth pattern has changed in favour of exports and gross fixed
capital formation, while the contribution to economic growth from government con-
sumption is expected to be less pronounced due to on-going reforms necessary for
ensuring the sustainability of public-sector finances. Direct and indirect import con-
tent of each component of final demand and activity according to the statistical clas-
sification of economic activities in the European Community (derived from the
French Nomenclature statistique des activites economiques dans la Communaute
europeenne - NACE) is estimated by applying the input-output (I-O) technique.
The empirical findings of this study were compared with results available for the
other European economies. Existing literature on economic internationalisation usually
focuses on EU27 economies or the group of new member-states (Amador, Cappariello,
& Stehrer, 2015; Grodzicki & Geodecki, 2016; Ederer & Reschenhofer, 2016; Breda,
Cappariello, & Zizza, 2008), while the Croatian economy1 is rarely included in the sam-
ple (Kersan-Skabic, 2017). The results of this study provide additional evidence for the
level of international integration of Croatia’s economy and discuss the position of
Croatia within the sample of selected NMS (new member-states) economies.
Our hypothesis in this paper is that the Croatian economy is less integrated into
international production chains in comparison to similar NMS, primarily due to post-
poned EU integration. Nonetheless, the Croatian economy exhibits a high import
dependence based on certain components crucial for a new growth model, i.e.,
exports and gross fixed capital formation, which requires further improvements in
the general international competitiveness of the domestic economy in order to avoid
possible increases in external vulnerability. In terms of policy implications, the results
provide an empirical background for a more in-depth analysis of the impact of eco-
nomic policy measures on domestic economic activity and external trade. According
to the experience of other NMS that had joined the EU almost a decade before
Croatia, more intensive integration into the European and global market and
increased trade openness is expected in the future.
The paper is structured as follows. After an introductory note, the second
section provides a short literature review on the features and implications of
the internationalisation process as well as the concept of global value chains and
analytical methods for assessing the degree an economy is internationally inte-
grated. The third section describes the I-O methodology used in the empirical
part of the paper. An economic analysis of the Croatian economy’s import
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dependence with respect to economic industries and components of final demand
is analysed in section four. The last section brings together the main findings of
the paper.
2. Literature review
The concept of global value chains (or global supply chains as referred to in some
studies) in the economic literature is provided in the studies of Porter (1990) and
Krugman (1979). Vertical specialisation of producers and economies included in
overall production processes are the result of the innovative development of new
products and technological processes that increase speed, scope and the broadness
of global interactions (Crespo & Jansen, 2014). The main factors underlying greater
international cooperation in production processes are changes in demand patterns,
development of transport and communication infrastructure, liberalisation of trade
and capital flows, foreign direct investments (FDI) and development of offshoring-
outsourcing strategies by international companies (WTO & IDE-Jetro, 2011).
Baldwin and Venables (2013) use the term ‘sliced and diced’ to describe fragmenta-
tion of global production. The internationalisation of production is a challenging
task for policy-makers given that the process affects domestic prices and exchange-
rate policies, affects macroeconomic stability, and transfers global economic shocks
more quickly onto domestic economic activity and employment (Rifflart &
Schweisguth, 2013). Traditional economic policies stemming from demand manage-
ment may very well be ineffective if import dependence is not accounted for prop-
erly (Orsini, 2017).
In economic literature, the import content of domestic demand is usually esti-
mated using two different approaches, specifically, estimation of trade in value
added based on international I-O tables from the Organisation for Economic Co-
operation and Development/World Trade Organization (OECD/WTO) and the trad-
itional approach based on national I-O tables. The OECD/WTO approach is elabo-
rated in detail in the original OECD-WTO (2012). It is based on the I-O approach
but involves an additional level of complexity and includes trade in intermediates
between economies. Tracing inter-economy trade requires constructing an inter-
national input-output table. Both imports and exports are reallocated to the inter-
national relation of each economy with respect to trade in intermediate inputs and
final products. The advantage of the trade in value added (TiVA) concept devel-
oped by the OECD/WTO is its ability to quantify the domestic and foreign value
added in exports and the final domestic demand of each economy and to account
for the effects of international trade between all economies. However, construction
of the international input-output table involves resolving numerous practical issues
such as treating confidential trade data, the number of homogenous production sec-
tors, treatment of re-export, trade in used second-hand goods, separation of inter-
mediate and final use and so on (OECD-WTO, 2012). The properties of national
data sources and statistical methods used to convert national tables to the OECD/
WTO concept may affect the reliability of estimates for an economy2, although gen-
erally, the model produces reliable and comparable indicators. The main
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methodological difference is the exclusion of re-exports from total exports included
in the national I-O tables.
The second approach in estimating import content of final demand and industries
is the traditional I-O methodology (as described in Miller and Blair, 2009 or Leontief,
1986) based on national I-O data. The advantage of estimates based on national
input-output tables is its direct relation to original official statistical sources, whereas
international tables are the compiles using specific techniques in order to harmonise
data on different economies in line with a common framework and periods (WTO &
IDE-Jetro, 2011). The main disadvantage of relying only on national I-O tables is the
inability to account for economic trends in trade partners, which can influence
domestic activity.3 The disadvantage of both approaches relates to the availability of
national I-O tables, which are generally available only in five-year intervals. The
import dependence of exports and the overall national economy is a dynamic cat-
egory (European Central Bank, 2005), particularly in medium and higher-technology
sectors, thus performing input-output analysis at times is too static in comprehending
such trends in an economy.
Most studies conclude that a high share of import content is not generally per-
ceived as a weakness, but rather as an indicator of the level at which domestic pro-
ducers have achieved international integration in global value-added chains (Amador,
Cappariello, & Stehrer, 2015; Grodzicki & Geodecki, 2016). However, improving the
international competitiveness of domestic producers is the key prerequisite to ensur-
ing an external stability in an environment of trade liberalisation and growing inter-
national integration (Ederer & Reschenhofer, 2016; Breda, Cappariello, & Zizza,
2008). It is important to separate imports directly (without any transformation of a
domestic producer) used by domestic final consumers from imports of intermediate
goods incorporated in the final product produced by a domestic unit. While imports
of final products usually relates more to weak competitiveness of domestic producers,
imports of intermediate goods may indicate a higher level of international integration
of domestic producers. Based on OECD/WTO data on domestic and foreign value
added, Leitner and Stehrer (2014) concluded that developed EU economies with a
higher level of participation in GVCs exhibit better macroeconomic performance.
Export growth and the degree of vertical specialisation have a positive relation.
Grodzicki and Geodecki (2016) explained the core-periphery model in Europe and
concluded that participation in GVCs speeds up the process of deindustrialisation.
Croatia is not included in the sample of research which covers the period prior to the
country’s accession to the EU.
Bussiere, Callegari, Ghironi, Sestieri, and Yamano (2013) found that small coun-
tries, in general, have a higher share of imported intermediates in domestic gross out-
put. Higher demand for imported intermediate inputs should not be considered a
clear signal of the inefficiency of a national industry, but rather a sign of deeper inte-
gration into international trade patterns (Altomonte, Barattieri, & Rungi, 2008).
Breda, Cappariello and Zizza (2008) found that the import content of exports for sev-
eral EU countries grew between 1995 and 2000 as a result of the internationalisation
of production processes. They identified the transport sector as the most internation-
alised sector. Feenstra and Hanson (1996) identified long-term growth in the import
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content of exports over the last 30 years and estimated that the share of imported
inputs in total intermediate inputs in the USA grew from 5.5% in 1972 to 11.6% in
1990. Hummels, Ishii, and Yi (2001) and Chen, Kondratowicz, and Yi (2005) also
noticed an upward trend in a set of OECD countries.
Egger and Egger (2003) considered import content of domestic production to be a
clear indicator of international outsourcing, given that it is one of the ways that
enterprises internationalise their own production processes. Import dependence is
usually analysed to identify two kinds of economic linkages between productive sec-
tors, i.e., backward and forward linkages. Changes in these linkages identify possible
structural changes in the economy (Guo & Planting, 2000; Amaral, Lopes, & Dias,
2011). The pioneers of linkage formulations are Rasmussen (1957) and Hirschman
(1958). For an economic sector, backward linkages are directed towards domestic and
foreign suppliers of intermediate inputs. On the other hand, forward linkages describe
the importance of a sector in its capacity as a supplier of intermediate inputs for
other domestic or foreign producers. Sectors which have most intense backward and
forward linkages are generally assumed to be the most ‘important’ for a national
economy. The internationalisation process affects backward and forward linkages in
that they are more dispersed not only in regards to domestic, but also foreign, com-
panies. The estimation of import elasticity on domestic income and prices is import-
ant for numerous policy areas, such as the exchange rate to optimal taxation policy,
and has been broadly explored in the literature (Malley & Moutos, 2002; Feenstra &
Hanson, 1996; Broda & Weinstein, 2006). These parameters are usually estimated in
line with econometric models and recent reviews of methodological aspects and
empirical results for a set of economies are presented in Ghodsi, Gr€ubler, and Stehrer
(2016). Import elasticity in relation to GDP growth, estimated by the input-output
approach, is usually found () to be higher than 1 (Ezzahid & Chatri, 2015). Some
authors found that service-based economies have biased import dependence coeffi-
cients in input-output tables, caused by high tourist demand (Bravo & Alvarez, 2012).
3. Methodology
The input-output table is a static presentation of the structural relationship between
domestic production sectors in a national economy. I-O analysis, developed by
Leontief, is a quantitative model which introduces the assumption of stability of tech-
nical coefficients and applies matrix algebra in estimating total direct and indirect
requirements for intermediate inputs determined by a given level of output (Ten Raa,
2005; Miller & Blair, 2009, D’Hernoncourt, Cordier, & Hadley, 2011).
In modern globalised economies, as a consequence of trade liberalisation, strong
competition and technological improvements, production processes are becoming
increasingly complex and internationalised. I-O analysis incorporating exchange of
goods and services with foreign economies is used to identify supply chains at domes-
tic and international levels. Basic assumptions, procedures, techniques and application
of the input-output analysis are described in more detail in Ten Raa (2005) and
Miller and Blair (2009), whereas the use of I-O analysis in estimating the import con-
tent of final demand and output of individual activities is described below.
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In the input-output table, the entire economy is divided into n sectors producing
goods and services and final users. In a descriptive example of the I-O table, rows
show revenues (output) of a certain sector while columns show costs (inputs). The
crucial identity in the I-O model is that the total output of a certain sector is equal to
the sum of the intermediate inputs (including non-deductible taxes on products paid
on intermediate inputs) and gross value added. Revenues from output sold to other
sectors can be separated into products delivered for intermediate use by other indus-




xij þ CDi þ GDi þ IDi þ EDi : (1)
where xi – output of sector i; xij – output of sector i delivered to sector j to be used
as intermediate input in the production of sector j. The output of sector i is equal to
deliveries to other production sectors and final users.
Total final demand is defined as the sum of personal consumption (C), govern-
ment consumption (G), gross capital formation (I) and exports (E). Subscript i
denotes the production sector i that delivers the final product, while the superscript
indicates the origin of the product (D means goods delivered by a domestic producer,
while M stands for imported product); each component of final demand is the sum
of demand for domestic products (e.g., CD¼PCDi ); direct import of final goods and
services (e.g., CM) and taxes on products (e.g., Ctind where subscript tind stands for
taxes on goods and services). Total personal consumption could be presented by the
following equation: C¼CDþCMþ Ctind.
An I-O table can be separated into three segments. The first and the most import-
ant part presents the intermediate inputs (xij), the second segment presents the value-
added structure, and the third presents the structure of final uses as explained above.
The most important assumption in an I-O analysis is the existence of constant
input-output or technical coefficients which describe inter-sectoral connections.
Input-output coefficients for domestic (aij
D) and import content (aj
U) represent the








IO coefficients for imported inputsð Þ (3)
This set of equations is derived from the central input-output model based on the
assumption on fixed technical coefficients (Soklis, 2009). If a matrix AD is defined as
a matrix where elements in row i and column j are technical coefficients for domestic
inputs (aij
D), then AD  x is the direct requirements for domestic intermediates
required to produce output at the given level (x). If a vector yD is defined as the
exogenous aggregate of final demand for domestic products (which is the sum of per-
sonal consumption, government consumption, investments and exports:
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yD¼CDþGDþ IDþ ED), then the total output in a national economy is presented as
the sum of production delivered to other production sectors and final demand:
ADx þ yD ¼ x: (4)
After a few mathematical operations (as described in Miller & Blair, 2009), the
expression can be further transformed to:
x ¼ ðIADÞ1yD: (5)
The matrix (I - AD) is usually called the Leontief matrix for domestic products
(Miller & Blair, 2009). The diagonal of this matrix represents the net output of
each sector with positive coefficients (revenues), while the rest of the matrix gives
input requirements (inter-sectoral deliveries of inputs) with negative coefficients
(costs). The Leontief inverse for domestic production (I - AD)21 reflects both direct
and indirect requirements for domestic intermediates. The sum of the elements in
matrix (I - AD)21 in column j is defined as an output multiplier for sector j, i.e.,
the total amount of production in the economy required per unit of output pro-
duced by sector j. The higher the share of domestic intermediate inputs, the more
significant is the indirect effect of final demand on domestic output (higher multi-
plier), and vice versa.
The use of imported products in a national economy represents an outflow of
funds from a domestic economy to foreign countries, which reduces the direct and
indirect effects of growth in domestic demand on gross value added
and employment.
The direct import dependence of a certain sector j (aj
U as defined above) repre-
sents the value of imported intermediate goods and services directly used by sector j
to produce a unit value of output. The indirect import dependence of a sector j is
related to the imported goods and services not directly used in the production pro-
cess of sector j, but comprises intermediate inputs used by other domestic sectors
which deliver intermediate goods and services to sector j.
In matrix form, the direct import content of production sectors is expressed using
input-output coefficients (presented by vector u containing elements aj
U as defined
before). Total import content in the production of a certain sector j is determined by
multiplying vector uT with the total domestic output of all sectors required for the
delivery of goods and services to final users. Total (direct and indirect) imports per
unit value of output is given by:
uT  IADð Þ1: (6)
The expression uT  IADð Þ1: is a vector (with dimension 1 x n), where the jth
element presents direct and indirect requirements for import per unit of production
of sector j. If the jth element of total import requirements (from the expression
uT  IADð Þ1 ) is divided by direct import content per unit of output of the sector
j (aj
U), the result is an import multiplier for sector j. The ratio of total and direct
import content in production of a sector j is defined as an import multiplier. The
2010 D. MIKULIC AND Z. LOVRINCEVIC
import multiplier is interpreted as the total imports of intermediate goods and serv-
ices in the overall value-added chain of a certain sector j per unit of direct import of
sector j. Different sectors have various shares of import content in their production
and various structures of direct and indirect import dependence based on applied
technologies.
Total import in monetary terms4, which is required by domestic producers in the
production of goods and services demanded by final users (U), is calculated by multi-
plying import requirements per unit of output with the total demand for domestic
products:
U ¼ uT ðIADÞ1 yD (7)
The input-output methodology is also convenient for calculating import content of
individual components of final demand, where yD is substituted with the appropriate
sub-component CD, GD, ID or ED as defined above.
Besides the impact on imported intermediate inputs incorporated into domestic
products, total imports induced by domestic demand also include the value of
imported final imported products directly used in consumption without any trans-
formation (CM, GM, IM and EM which are directly observable from an I-O table).
Final demand directly satisfied by imported products (e.g., household expenditures
for imported cars or computers) does not affect domestic activity.
The official I-O table for the Croatian economy is available for 2010. In the short
run, the assumption on stability of technical coefficients aij
D is probably not violated
(because technology is not rapidly changing), but in the medium or long run, con-
nections between domestic sectors may change due to technological improvements,
trends in relative prices or changes in the institutional environment. The shorter dis-
tance between the periods described in the I-O table and reference year for estimates
of variables of interest leads to improved reliability of the I-O model. Given that the
stagnation of investment activities in the recession period limited the potential for
technological changes in Croatia, full EU membership in 2013 led to changes in the
institutional environment which may potentially affect input-output coefficients due
to changing trends in international trade. The official I-O figures representing pro-
duction connections between domestic and international producers in the new envir-
onment for the Croatian economy, according to the schedule by the Croatian Bureau
of Statistics, will be available by the end of 2018 (for reference year 2015). Instead of
the official input-output table for 2010, this research was based on the updated table
for the reference year 2013. Modification leading towards a method that focuses rela-
tively more on the most recent data might very well improve the reliability of the
results, especially in the case of an economy that has undergone a significant institu-
tional change, such as the process of EU accession. The two most frequently used
techniques for updating I-O tables are RAS and Minimum Cross Entropy (CE). The
RAS method, as a bi-proportional iterative method or reconciliation of supply and
demand, was first used by Stone (1961). This method (Eurostat, 2008) utilises data
describing the connections between industries from the most recently available official
table and makes adjustments to ensure that sums of deliveries and costs reflect the
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structure of total uses and inputs in more recent periods. Golan, Judge, and Robinson
(1994) use a cross entropy formulation to estimate the coefficients in the I-O table by
identifying a new set of coefficients, thus minimising the entropy distance between
the officially available old and the new estimated coefficients by setting and solving
the Lagrangian model and adhering to certain constraints. Both approaches poses
advantages and weakness, but existing literature is inconclusive as to the superiority
of any one approach (McDougall, 1999). The bi-proportional RAS method is used in
this study in line with the methodology proposed by Miller and Blair (2009).
4. Results
4.1. Import content of Croatian industries
Based on the updated input-output table for 2013, the direct, indirect and total
import content of domestic production of 64 Croatian production sectors are pre-
sented in tabular form in the Appendix.
Production sectors with the highest level of direct import content in output
(Table A1 in the Appendix) can be grouped into the following:
 Sectors applying production technology that requires raw materials, and which are
not available in sufficient quantities domestically (e.g., coke and oil, and other
products related to mining and quarrying). These sectors use a significant propor-
tion of the so-called non-competitive imports;
 Domestic sectors that produce high-tech or medium high-tech goods. These pro-
ducers are more integrated into the international value-added chains, and due to
product complexity and implementation of the international quality standards for
final products and components, a high proportion of parts are imported and
incorporated into their output (e.g., motor vehicles, computers, electric and elec-
tronic products);
 Sectors that use intermediate products which are produced domestically, but the
share of imports is high due to better quality or lower prices offered on the global
market (competitive imports). Sectors with a high share of competitive imports
incorporated in their output are involved in the production of rubber products,
textiles, clothes and the chemical industry.
Import content is generally higher for sectors which produce goods (agriculture,
mining and the manufacturing industry) and lower for services. The most dependent
sectors are: the production of refined petroleum products where direct and indirect
imports reach 56.2% of output value (Table A1 in Appendix); the production of basic
metals (49.3%); and the production of motor vehicles (41.9%). High import content
in these sectors may indicate more complex production processes requiring heteroge-
neous intermediate domestic and imported inputs, or more intense integration in glo-
bal value chains. Among services, only those activities of travel agencies and
organisers recorded a significant share of imported intermediates related to tourist
arrangements provided by international hotels and transport companies.
Non-market services for proprietary consumption by households in the form of
imputed dwelling rents and activities of private households do not use any imported
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intermediates directly (Table A1 in Appendix). However, even these sectors use
imported goods and services indirectly in the form of imports incorporated into
intermediate products delivered by other domestic producers. For sectors without dir-
ect imports, the import multiplier cannot be calculated and does not have any eco-
nomic significance.
Besides domestic services and dwelling rents, a low share of direct import in out-
put was recorded in various service industries such as education, financial services,
insurance, legal and other business services and in the collection and distribution of
water. These sectors are labour intensive and generally record a low share of both
domestic and imported intermediates in the output. Forestry and fishing are also
included in the group of industries with the lowest share of import content, primarily
due to the availability of high-quality and competitive domestic production. The
Croatian forestry and wood industry is one of the sectors with the highest level of
international competitiveness (Lovrincevic, Buturac, & Mikulic, 2015).
Indirect import content relates to the imports of intermediate goods and services
in the entire value-added chain of a producing unit. Indirect import content is high
for transport and electricity, and is primarily due to their dependence on oil deriva-
tives produced from imported crude oil. Indirect import content is also high in cer-
tain manufacturing sectors, such as the food and tobacco industry, the production of
paper products, publishing activities and the production of mineral products. Service
sectors use relatively simple production processes based on labour and use a limited
proportion of import products both directly and indirectly.
Total import content (including direct and indirect imports) of output is the
highest for the production of oil derivatives, travel agencies and metal production,
where the share of imports is more than 50% of the gross output value. In the case
of production of oil derivatives, total import dependence relates primarily to the
direct use of non-competitive imports. Travel agencies and metal producers are sec-
tors that have both significant direct and indirect import requirements (see
Figure 2).
The import multiplier for intermediate products is defined as the ratio between
total and direct imports per unit value of output for each of the sectors. A high
multiplier is not simply the result of high import dependence in a certain sector, but
can also be due to a low share of direct imports (a low denominator). The import
multiplier is not defined for imputed dwelling rents and activities of private house-
holds, given that these sectors do not use imported products directly, i.e., the denom-
inator is equal to zero.
If the results of import content by industry are compared to the results of other
economies, the conclusion is that Croatian producers are less integrated internation-
ally, especially in relation to the most important manufacturing sectors. Figure 3
presents the position of the Croatian economy in comparison to the import content
of seven selected industries most integrated into the GVC (according to TIVA/
OECD). In general, Croatia recorded lower import content in comparison to similar
NMS economies (e.g., Slovenia, Hungary, Slovakia and the Czech Republic5), whereas
the import content is only marginally greater than in highly developed large econo-
mies. A lower level of import content to a great extent is the result of postponed EU
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integration and lack of foreign direct investment (FDI) inflow into export-oriented
sectors. Foreign investment in the production of transport equipment, computer and
electronic products and other machinery and equipment provided a positive impulse
for other NMS for the broad restructuring of the manufacturing industry and
improvement of overall export competitiveness (Cieslik, Bieganska, & Sroda-
Murawska, 2016). According to the Croatian National Bank’s database (https://www.
hnb.hr/en/statistics/statistical-data/rest-of-the-world/foreign-direct-investments), total
FDI attracted in Croatia in the period 1994–2017 amounted to 6.2 billion euros, of
which more than 70% was invested in three sectors: trade; financial services and
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Figure 2. Production sectors in Croatia with the highest and lowest total import dependence in
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Figure 3. Comparison of the import content of most internationally integrated sectors, import
share in sector output.
Source: TiVA Database Online. Available from: http://stats.oecd.org/Index.aspx?DataSetCode¼TIVA2015_C1; authors’ cal-
culations for Croatia
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head-office operations; and management-consultancy activities. Foreign investments
in sectors with a higher level of international integration were practically absent.
From the standpoint of a small economy such as Croatia, lower international
integration may pose a significant obstacle for further development due to limited
domestic demand and a lower potential of creating domestic value-added. The con-
cept of a U-shaped value-added curve was introduced in economic literature
(Linden, Kraemer, & Dedrick, 2009; Baldwin & Evenett, 2015) to explain differences
in the creation of value-added alongside the value-added chain. Most value-added is
usually found in upstream activities such as research and development, design or
production of key components, or in downstream activities such as marketing or
customer services. The final assembly of standardised products leads to low value-
added and is often offshored to emerging economies with lower labour costs.
Unlike large economies which can perform the final, capital-intensive stages of pro-
duction or generate high value-added in relation to services delivered to domestic
customers, small economies such as Croatia should move downwards in the GVC
to a stronger position as a supplier of more advanced products on the inter-
national market.
4.2. Import content of final demand components in Croatia
As described in the methodological section of the paper, the value of final demand
for each of the components (C, I, G and E) expressed in market prices can be divided
into:
 Expenditures on goods and services produced by domestic units valued at
basic prices,
 Expenditures on imported goods and services valued at basic prices, and
 Taxes on products minus subsidies on products.
A direct import for final demand is comprised of expenditures of domestic sectors
on imported final products which are consumed without any transformation and is
directly observable from the I-O table. Given that import content is incorporated in
domestic output, changes in final demand affect not only direct imports, but also
indirectly imports of intermediate inputs. The share of domestic and imported com-
ponents included in each category of final demand varies due to the structural differ-
ence in expenditures. Import content of final demand, estimated by the equations
given in the previous chapter, is presented in Table 1 as a share of imports in total
expenditures and valued at market prices.
The results of the input-output model show that import dependence is highest for
gross capital formation and where imported goods and services account for more
than 40% of total domestic demand. Import dependence of investment is high both
for direct imports (final machinery and equipment bought from abroad), and indirect
imports related to inputs incorporated in investment goods produced domestically.
Increase in domestic investments contributes to domestic value-added by less than
60% of the total value of investment.
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The import content of exports of goods and services is higher in comparison to
personal or government consumption. In the future period, a more intense integra-
tion of Croatian producers in the global value chains is expected to take place which
may result in an even higher import content of exports. Operations by multinational
companies, and which are present to a certain degree in the Croatian market, are
based on the optimisation of production processes through the vertical and horizontal
integration of producers situated at different locations and based on traditional and
comparative advantages of integrated companies. Products exchanged on global mar-
kets in the recent period include parts and inputs produced in many different coun-
tries: the concept of a national product is less dominant compared to the situation
only a few decades ago. In the total value of goods and services exported from the
Croatian economy, a growing share relates to activities by domestic companies in the
ownership of foreign units. These companies in many cases organise production
processes in Croatia such that most of the important inputs are delivered to domestic
producers from different countries depending on the situation in global markets.
Therefore, Croatian producers which are part of multinational companies are
involved only in a limited segment of the global value chain; in the economic sense,
they are more intensely integrated with other units in a multinational company than
with other domestic producers. An example of this type of international value-added
chain present in Croatia is the production of leather products, metal products and
pharmaceutical products which all recorded a growing share in Croatian exports. The
results presented in Figure 3 point to the conclusion that Croatia is lagging behind
other NMS regarding the level of international integration. More intense integration
is expected in the next period.
Direct import content in the final expenditures of households in Croatia is esti-
mated at approximately 15%, while total import content of personal consumption is
26% of expenditures valued at market prices. The most important factor behind the
relatively low level of import content of personal consumption is a high share of
expenditures for products from the non-tradable sector, such as personal and com-
munal services. Additionally, trade and distribution margins on imported final










Total final expenditures in market prices,
mil. HRK
197,470 66,151 62,976 146,691 473,288
Taxes less subsidies on products, mil. HRK 30,723 93 1,194 9,763 41,773
Total final expenditures in basic prices,
mil. HRK
166,747 66,058 61,782 136,927 431,514
Direct imports 29.521 2.100 14.805 32.956 79.382
Direct import dependence, as % of final
expenditures in market prices
14.9 3.2 23.5 22.5 16.8
Indirect imports 22,515 7,450 10,654 23,717 64,336
Indirect import dependence, as % of final
expenditures in market prices
11.40 11.26 16.92 16.17 13.59
Total imports incorporated in final expendi-
tures (directþ indirect), in mil. HRK
52,036 9,550 25,458 56,673 143,717
Total import dependence, as % of final
expenditures in market prices
26.4 14.4 40.4 38.6 30.4
Source: Authors’ calculations.
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products are also treated as domestic value-added in national accounts. Expenditures
on imported goods paid by final consumers include the basic value of an imported
product, trade and transport margins by domestic distributors and net taxes on prod-
ucts. The basic value of imported final products (direct import content) is only part
of the total expenditure for the same product valued at market prices.
The lowest import content is recorded for government consumption. Final expen-
ditures by the government mainly relate to public services, such as police and defence
forces, education and healthcare provided by non-market producers (hospitals,
schools and so on controlled by the government). Direct import dependence of the
government sector relates primarily to imported drugs and other medical supplies
paid for by the government and delivered to household sectors as social transfers in
kind under the scheme of obligatory health insurance. Indirect import dependence of
the government sector relates to imported intermediate inputs acquired by domestic
producers included in the value-added chain of government units.
Table 2 presents a comparison of import content of final demand in Croatia with
results for other economies based on the same methodological framework.
Croatia, as a small open economy, is generally expected to record a higher import
content of final demand in comparison to larger economies included in Bravo and
Alvarez (2012). However, results point to the conclusion that there is no significant dif-
ference between Croatia and larger economies regarding total import content of final
demand. Direct import content (foreign final goods and services consumed directly by
the final user) is the highest for all components in Croatia, while indirect import is
generally lower. Though a higher share of direct import content is a sign of poor com-
petitiveness by domestic producers of final goods, the lower indirect import content
indicates a lack of international integration even in comparison to large economies.
The results for other NMS are available only from the TIVA/OECD database on
foreign share of value-added in total final demand (defined as a sum of personal and








Direct 12.1 2.3 13.6 –
Indirect 17.0 11.1 22.2 39.0
Total 29.0 13.3 35.8 39.0
Germany
Direct 10.4 1.6 19.2 15.8
Indirect 15.4 7.8 20.9 31.6
Total 25.8 9.4 40.0 47.4
Italy
Direct 8.1 0.6 12.7 –
Indirect 15.4 7.2 18.6 29.1
Total 23.5 7.8 31.3 29.1
France
Direct 12.0 2.0 12.3 4.9
Indirect 14.6 7.8 17.6 29.5
Total 26.6 9.8 29.8 34.4
Croatia
Direct 14.9 3.2 23.5 22.5
Indirect 11.4 11.3 16.7 16.2
Total 26.4 14.4 40.4 38.6
Source: Bravo & Alvarez (2012); authors’ calculation for Croatia.
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government consumption and gross fixed investments). Contrary to the general per-
ception of high import dependence of domestic final demand, Croatia is an economy
that records the lowest share of import content in final demand among NMS (Figure
4). Unfortunately, the TIVA/OECD database does not differentiate between the direct
and indirect share of total import content, but the expectation is that the position of
Croatia is primarily due to lower indirect import content related to the import of
intermediate inputs.
5. Conclusions
This paper has contributed to scarce literature on imports in relation to Croatian
final demand and the economic sectors providing empirical estimates based on the
updated 2013 input-output table. As a small, open economy, Croatia is dependent on
imports of intermediate inputs and final goods and services. Trade liberalisation and
integration of the Croatian economy into global and European associations addition-
ally promotes international cooperation and trade openness. Production processes are
becoming more fragmented and integrated in global value-added chains and final
products incorporate inputs delivered by many domestic and foreign companies.
According to the results of the I-O model, in comparison to previous studies which
included NMS economies (Kersan-Skabic, 2017), Croatia is less integrated into global
value chains. Factors behind this less pronounced international integration of domes-
tic producers are the sectoral structure of the economy along with a higher share of
non-tradable sectors and lack of export-oriented FDI inflow. Contrary to the more
successful NMS, with economies completely restructured by FDI invested in highly
integrated global business (Cieslik, Bieganska, and Sroda-Murawska, 2016), most for-
eign investments in Croatia are directed into financial institutions, hotels and restau-
rants, telecommunications and other service sectors which are more oriented to the
domestic market.
Despite the general perception of a significant import dependence of Croatian final
demand, the results indicate a lower import content of final demand in comparison
























































































































Figure 4. Comparison of the import content of domestic final demand.
Source: OECD-TiVA (2017), Trade in value-added, TiVA. Available at: http://stats.oecd.org/Index.
aspx?DataSetCode¼TIVA_2016_C2 (1.10.2017); authors’ calculations for Croatia.
2018 D. MIKULIC AND Z. LOVRINCEVIC
as Germany, Spain, France or Italy (Bravo & Alvarez, 2012). A lower level of inter-
national integration of Croatia’s economy in comparison to similar small economies
limits the potential for long-term economic growth. With respect to larger economies
which can achieve high value-added through specialisation in the final stages of GVC
based on strong domestic demand, small economies should endeavour to restructure
their economies towards more productive stages and achieve higher TIVA in the
middle sections of the GVC. This strongly supports the argument that there is plenty
of opportunity for further liberalisation, internationalisation and globalisation in the
economy, but also the proposition that the economy is operating below the potential
national production frontier.
In terms of policy implications, international integration of production processes
requires the development of more sophisticated measures in order to ensure sustain-
able economic growth and avoid external vulnerability. Economic growth in the
future period will be based primarily on the expansion of exports and gross fixed cap-
ital formation which are components of final demand with the highest share of
import content. Besides hotels and restaurants which benefit from growing foreign
tourist expenditures, other personal and public services face stagnant final demand
due to government expenditure reforms and limited growth in household income.
Although expected increases in international integration provides many positive eco-
nomic outcomes, a change in the structure of final demand will result in higher
import dependence. Successful industrial transformation should be supported by care-
fully devised industrial policy to ensure export growth based on efficient absorption
of EU funds, more pronounced international integration and higher efficiency based
on application of modern technologies. The results support previous findings based
on a different methodological approach (Orsini, 2017), concluding that Croatia’s
external stability is likely to be maintained under the condition that investments are
redirected from inward-oriented services to tradable sectors, thus improving inter-
national competitiveness and export growth.
Notes
1. Croatia joined the EU in 2013.
2. Individual input-output tables can apply different price concepts (basic as opposed to
purchasing prices), various methods of transforming supply and uses of data in input-
output tables (product based as opposed to industry based), while international input-
output tables are devised based on conversion to a uniform concept and methodology.
The OECD in the international input-output table uses benchmark data from the
previous period and extrapolate it to other periods (e.g., all Croatian data are based on
the 2004 I-O table).
3. In the traditional I-O model, exports from an economy are assumed to be an exogenous
component. In reality, economic trends in trade partners affect demand and in turn
affect exports and economic activity in the exporting economy.
4. For example, in millions of HRK.
5. These countries were selected from the group of NMS economies for comparison due to
the similarity in size of their economies, geographical position and institutional
environment. However, the conclusion as to the worst position taken up by Croatia in
relation to international integration would not be changed had other NMS been included
in the comparison (TIVA/OECD database).
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Appendix A
Table A1. Import dependence of Croatian production sectors.
CPA code Sector













CPA_A01 Products of agriculture, hunting and
related services
0.119 0.09 0.209 1.757
CPA_A02 Products of forestry, logging and related services 0.037 0.073 0.109 2.978
CPA_A03 Fish and other fishing products; aquaculture
products; support services to fishing
0.037 0.066 0.102 2.800
CPA_B Mining and quarrying 0.324 0.086 0.410 1.264
CPA_C10-C12 Food products, beverages and tobacco products 0.109 0.122 0.231 2.114
CPA_C13-C15 Textiles, wearing apparel and leather products 0.248 0.088 0.336 1.355
CPA_C16 Wood and of products of wood and cork, except
furniture; articles of straw and plaiting materials
0.081 0.118 0.199 2.455
CPA_C17 Paper and paper products 0.237 0.125 0.362 1.526
CPA_C18 Printing and recording services 0.214 0.118 0.332 1.551
CPA_C19 Coke and refined petroleum products 0.504 0.058 0.562 1.116
CPA_C20 Chemicals and chemical products 0.246 0.162 0.408 1.656
CPA_C21 Basic pharmaceutical products and pharmaceutical
preparations
0.102 0.100 0.201 1.976
CPA_C22 Rubber and plastics products 0.251 0.118 0.369 1.469
CPA_C23 Other non-metallic mineral products 0.104 0.141 0.245 2.355
CPA_C24 Basic metals 0.371 0.122 0.493 1.328
CPA_C25 Fabricated metal products, except machinery
and equipment
0.186 0.101 0.287 1.540
CPA_C26 Computer, electronic and optical products 0.277 0.099 0.376 1.358
CPA_C27 Electrical equipment 0.298 0.107 0.405 1.360
CPA_C28 Machinery and equipment n.e.c. 0.188 0.115 0.303 1.610
CPA_C29 Motor vehicles, trailers and semi-trailers 0.307 0.111 0.419 1.363
CPA_C30 Other transport equipment 0.16 0.109 0.27 1.681
CPA_C31_C32 Furniture; other manufactured goods 0.187 0.107 0.294 1.570
CPA_C33 Repair and installation services of machinery
and equipment
0.132 0.106 0.238 1.800
CPA_D35 Electricity, gas, steam and air-conditioning 0.215 0.164 0.38 1.763
CPA_E36 Natural water; water treatment and
supply services
0.039 0.069 0.108 2.791
CPA_E37-E39 Sewerage; waste collection, treatment and
disposal activities; materials recovery;
remediation activities and other waste
management services
0.056 0.08 0.137 2.434
CPA_F Constructions and construction works 0.109 0.112 0.222 2.028
CPA_G45 Wholesale and retail trade and repair services of
motor vehicles and motorcycles
0.066 0.06 0.126 1.907
CPA_G46 Wholesale trade services, except of motor vehicles
and motorcycles
0.107 0.085 0.192 1.796
CPA_G47 Retail trade services, except of motor vehicles and
motorcycles
0.129 0.074 0.203 1.577
CPA_H49 Land transport services and transport services
via pipelines
0.099 0.109 0.209 2.102
CPA_H50 Water transport services 0.048 0.141 0.19 3.924
CPA_H51 Air transport services 0.065 0.162 0.227 3.508
CPA_H52 Warehousing and support services for
transportation
0.063 0.09 0.153 2.418
CPA_H53 Postal and courier services 0.039 0.04 0.079 2.029
CPA_I Accommodation and food services 0.072 0.078 0.15 2.075
CPA_J58 Publishing services 0.087 0.128 0.215 2.474
(continued)
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Table A1. Continued.
CPA code Sector













CPA_J59_J60 Motion picture, video and television programme
production services, sound recording and
music publishing; programming and
broadcasting services
0.1 0.072 0.172 1.716
CPA_J61 Telecommunications services 0.043 0.061 0.104 2.435
CPA_J62_J63 Computer programming, consultancy and related
services; information services
0.079 0.057 0.136 1.716
CPA_K64 Financial services, except insurance and pen-
sion funding
0.035 0.027 0.061 1.776
CPA_K65 Insurance, reinsurance and pension funding serv-
ices, except compulsory social security
0.036 0.059 0.095 2.65
CPA_K66 Services auxiliary to financial services and insur-
ance services
0.046 0.045 0.092 1.974
CPA_L68B Real-estate services (excluding imputed rent) 0.064 0.055 0.12 1.863
CPA_L68A Imputed rents of owner-occupied dwellings 0.008 0.008 n.a.
CPA_M69_M70 Legal and accounting services; services of head
offices; management consulting services
0.037 0.045 0.082 2.199
CPA_M71 Architectural and engineering services; technical
testing and analysis services
0.058 0.07 0.128 2.212
CPA_M72 Scientific research and development services 0.077 0.059 0.136 1.757
CPA_M73 Advertising and market research services 0.078 0.096 0.175 2.231
CPA_M74_M75 Other professional, scientific and technical services;
veterinary services
0.089 0.067 0.157 1.756
CPA_N77 Rental and leasing services 0.083 0.065 0.149 1.784
CPA_N78 Employment services 0.032 0.04 0.072 2.219
CPA_N79 Travel agency, tour operator and other reservation
services and related services
0.379 0.166 0.545 1.438
CPA_N80-N82 Security and investigation services; services to
buildings and landscape; office administrative,
office support and other business sup-
port services
0.063 0.05 0.113 1.804
CPA_O84 Public administration and defence services; com-
pulsory social security services
0.062 0.063 0.125 2.012
CPA_P85 Education services 0.023 0.026 0.05 2.142
CPA_Q86 Human health services 0.092 0.051 0.143 1.547
CPA_Q87_Q88 Social work services 0.048 0.056 0.105 2.172
CPA_R90-R92 Creative, arts and entertainment services; library,
archive, museum and other cultural services;
gambling and betting services
0.04 0.048 0.087 2.202
CPA_R93 Sporting services and amusement and recre-
ation services
0.077 0.071 0.148 1.924
CPA_S94 Services furnished by membership organisations 0.078 0.092 0.17 2.172
CPA_S95 Repair services of computers and personal and
household goods
0.198 0.056 0.254 1.285
CPA_S96 Other personal services 0.054 0.054 0.108 2.013
CPA_T Services of households as employers; undifferenti-
ated goods and services produced by house-
holds for own use
0 0.118 0.118 n.a.
Source: Authors’ calculations.
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